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Translation from! Referativnyy zhurnal. Elektrotekhnika, 1958, Nr 3, P 125 (USSR) 
AUTHOR: Tartakovskiy, G- P. 


TITLE: On the Analysis of Yitermittent Variable-Parameter Control Systems 


(K analizu sistem preryvistogo regulirovaniya 5 peremennym) parametrami) 


PERIODICAL: Sessiya AN SSSR po nauchn. probl. avtomatiz. proiz-va, 1956, 
Vol 2, M., AS USSR, 1957, PP 254-255 


ABSTRACT: Principles of the theory of pulse linear systems with variable 
parameters are considered. The concept of impulse reaction of the continuous 
part of the system underlies the theory of both variable-parameter and constant- 
parameter systems. The impulse reaction is considered here 48 @ function of 
two discrete variables: the present time coordinate and the pulse application 
duration. Methods of determining the pulse-system characteristics 28 
functions of various parameters are presented, methods of finding the system 
reaction on the basis of such characteristics are indicated, the variable- 


Card 1/2 


Be ar : 
APPR : 26, 
COVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001755020010-0" 


8(0) SOV/112-58-3-4291 
On the Analysis of Intermitten 
bility conditions are examined, 


t Variable-Parameter Control Systems 
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AUTHOR: partakovskiy, G.FP. 
TITLE: Stability of Linear se Systems Having Variable Parameters 


(Ustoychivost ' lineynykh impul'snykh sistem s peremennymi parametrami ) 
PERIODICAL: Radiotekhnika 4 elektronike, 1957, Vol 2, Nr 1. pp 15-22 (USSR) 
ABSTRACT: It 4s shown how the stability conditions for & constant~parameter pulse 
system can be extended to cover the case of variable-parameter systems. 
In order to analyze the stability of @ variable-parameter system having a 
pulse feedback, the transfer funcyion of that system is deduced. The fincirgs 
are illustrated by an example of 4 pulse-feedback system with 4 pulse 
repetition-rate modulation which has some applications 4n radio enginesring. 
A linear variable-parameter pulse system is a +wo-elemen’ system whose first, 
"pulse" element converts & sontinuovs input stimietion into a series of 
pulses which are amplitude-modulated by the atimulation; the second element 
is a "linear circuit". Properties of a yoriablo-parame ter pulse system are 
determined by these characteristics: pulses reaction, transfer function, and 
frequency characteristic. The purpose of the article is to find matheratical 
conditions under whith the qariablo-parameter pulse system ig stable. 
A linear yariable-parameter pulse system may be considered a8 stable if its 
reaction to any Limited input stamulation will also bo limited (subhead 2 of 
the article). The above condition follows fron an analysis of the finito- 
aifference equations which deseribe such systens. It is easier, however, to 
card 1/2 
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Stability of Linear Pulse Systems Having Variable Param‘ers 
arrive at the stability conditions by a simple extension ef the stability 
criteria which are used for ecnstant-parameter syszems. A mathematical treatment 
follows along the lines of that given dy James, Nicols, and Philips (Raf 3). 
The mathematical condition for stability of a variable-paramoter pulse systom 
is this: At any moment n the transfer funstion H(q,n) will have zo poles in 
the right semiplane or on the imaginary axis of *+he q-plane if the hodograph 
of the frequency characteristic H(jx,u), with x being within the range of --JI- 
to +fr, does not embrace the crigin of coordinates. Such an approach to the 
analysis of stability is particularly expedient in case of a pulse-backfeed 
system. As the analysis of stability of a variable-parameter pulse system wits 
a pulse backfeed requires the knowledge of its transfer function, a deduction 
of the latter is offered under the subhead 3 of the article. A finite-difference 
equation for an open pulse system is developed, and the transfer functioa is 
found in the first approximation. In conclusion, a pilse-backfeed sysven with 
a variable pulse rate is considered. The differential equation of the "linear" 
section of the system is solved for a particular practical case of pulse repst‘- 
tion-rate modulation. Use of the repetition-rate characteristic hodograph in © 
stability analysis is demonstrated. There are four figures and five referesces, 
three of which are Soviet and two American. 
SUBMITTED: July 10, 1956 
AVAILABLE: Library of Congress 
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« QITLE: Stationary Random Processes in Linear Pulse Systems with 


Variable Parameters. (Statsionarnyye sluchaynyye protse- 
ssy v lineynykh sistemakh s peremennymi parametrami) 


PERIODICAL: Radiotekhnika 4 Elektronika, 1957, Vol.2, No.4, 
pp. 380 - 388 (USSR). 


ABSTRACT: -The paper is based on the theory of YaeZ. Tsypkin Ref.1} 
‘and also employs some of the formulae derived by the author in 
an earlier article Ref.7]. The problem discussed is as 
follows: The input signa is in the form of mndom pulses 
(random amplitude modulation), whose average spacing is T.3 
the linear system to which the pulses are applied is also subject 
to random variations (e.g. variation of gain, etc.). Since the 
receiving linear system responé to the input signal u, p(t) 
only at discrete time intervals, which are equal to + = nf, 
(where n= 0, 1, 3 ...) ‘the signal u (t) can be considered 
as a discrete random process, i.@.- vy te) = u, (nm) , Where 20 


is referred to the "dimensionless time". The signal vw, yw) 
Card 1/6 is characterised by its mathematical expectancy: 
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c 1 
Min = lim > uw, (n) (2) 
N§jwan + 1 
n= -N 


and its correlation function: 


y(n) = Ryy(m) - Mig (3) 
whére: N 
sais 
"Ry p(n) er x = S_ u, (9) w, p(n + nm) (4) 
n= -N 


The receiving system is described by a function H(jx, an), 
where: X= wf is the so-calied “dimensionless frequency". The 
signal at the output Uo y462) can also be characterised by its 


Card2/6 mathematical expectancy M,,, and its correlation function 


109-4-2/20 
- Stationary Random Processes in Linear Pulse Systems with variable 
Parameters. 
46™) . It is shown that these parameters are expressed by 


Mout = MinMa (16) 


where: 1 

1 : 

My lim ek > H(O, 2) (15) 
n= ~Qo 


(27) 
(25) 


where: 


(x, m) 
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tationary Random Processes in Linear Pulse Systems with Variable 
Parameters. WT 
ea jx'n, jx( nen) 
8 x) = lim —— ' x'n jx(n+m) 551 ay 
Lin’® lin oe ek ox Uy nC dx" Uy (dze"™ “e a , 


n= = 


while U5 (3x) is the Fourier transform of U, y(n) ‘ 


The above expressions are used to determine the output signal of 
a system, in which the input is characterised by: 


M25 (32) 
SURES ges 2 ,-Bin| (33) 


and whose transfer function is given by: 


H(jx, Y= ©, (36) 


Varad 4/6 1+ dq 


SESATAR AS RELI BRS eR ERE SRN UPR AEST BE UREN 
Scr ear apaere ieiciceaieaanl a Seared RANE SSB Ek Or 


E: Thursday, September 26, 2002 CIA-RDP86-00513R001755020010-0" 


109-4-2/20 
Stationary Random Processes in Linear Pulse Systems with Variable 
Parameters. 


where K(t) is the randomly-changing gain of the system and T 
is its equivalent time constant. It is shown that the output 
signal correlation function is given py: 
u.K c \2 
ome) 
Kout(m) = out™) ~ 1 = Boyy(™) - Mout 


- 


\ where: vs m . 
* Lo Page “4 at 
c= eM l,a-—, » z. and 1, is the length of 


the input pulses, while K, is the average gain of the system. 

The term Rout ™ of the correlation Functip® is expressed as a 
1 11 

sum of Bouts™) and Bouttm)» where Roy = ue (m) in which 

R,(m) is assumed to be in the form: 
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The second term is expressed as: 
roan} 
Boae(™) = —— Bn)(a0@lal , por Blah (55) 


e- 1 


in which A and B are known functions of a and B . The 
expression for k (m) is neither discussed nor interpreted, 
nor shown graphicatty, The paper contains 9 references, of 
which 7 are Slavic, - ‘ 
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Tartakovski pemaree 


Non-stationary, Kandom Processes in Linear Pulse Systeus 
With Variable Parameters (Nestatsionarnyye sluchaynyye 
protsessy v_ lineynykh impul'snykh sistemakh 5s peremennymi 
parametrami) 


PERIODICAL: Radiotekhnika i blektronika, 1958, vol 3, nr 10, 


ABSTRACT: 


Cardl/7 


pp 1287 - 1297 (USSR) 


The work deals with the analysis of random processes in 
linear systems, in which the input signal is in the form 
of a train of rectangular pulses. The amplitudes of the 
pulses and their repetition period Toh and their duration 


1, are (in general) variables and the laws of their 


variation can be represented as random or regular (non- 
random) processes. The parameters of the linear systems 
can also be variable and can be described either by random 
or regular time functions. In the analysis of such systens, 
it is possible to employ the concept of a pulse system 
consisting of a pulse element and a linear section 

(Fi el). It is assumed that the input perturbation 

Upy t) is converted into a rectangular train of pulses 
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non-stationary, Random Processes in Linear Pulse Systems with 
Variable Parameters 


by means of the pulse element; the resulting signals 
Yay yy 6+) are applied to the linear section. The problem of 


determining the statistical characteristics of non-stationary, 
discrete, random processes at the output of a pulse system 
with veriable parameters can be solved by means of the 
theory of canonic representation of random processes, as 
proposed by V.S. Pugachev (Ref 5).A discrete, random 
function, u(n), can be characterised by its mathematical 
expectancy and its correlation function. The mathematical 
expectancy is expressed by: 

+00 


M (a) = u{a(n)| = uf,(u, n)du (1), 
-09 
where f(y, n) is a uni-dimensional, differential, 


probability distribution law. The correlation function is 
expressed by.: 
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K(a, =) = Mffu(n) - MCa)]uln + 2) - won + xl = 


+o + 0°o (2) 
= \ pb - M,,(n)| (u' - H,(n + r)|fp(u, u', n, r)du du! 
ls 


where f, is a two-dimensional, differential, probability 


distribution law, while n and r are integers. The 
discrete, random function can be expanded into Ea.(3), 
where JU. is a random, non-correlated quantity having 


a mathematical expectancy equal to zero, while C9) 


is a non-random, discrete function (co-ordinate function). 
The canonic expansion of the correlation function is 
Given by Eq.(4), where Dy) is the deviation of the 


random quantities U, as defined by Eq.(5). The randon 
function u(n) can also be represented by Eq.(6) and the 
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correlation function by Eq.(7), where the quantity S(x) 
can be found from Eq.(8), in which 6(x) is the Dirac 
function. For the stationary, discretefandom functions, 
u(n) can be written as Eq.(9) and the correlation function 
as Eqe(10). If it is assumed that the input perturbation 
and the variation of the parameters of the linear system are 
independent and that the input perturbation is a quasi- 
stationary, random, discrete process, this can be expressed 
in the canonic form by Eq.(11), where a and EH are 
slowly changing functions of nj; the canonic represen- 
tation of the correlation function is given by Eq.(12), 
where S and U are related by Zq.(8). The character- 
istics of a pulse system with variable parameters can be 
described by a frequency characteristic H(jx, n) or by aa 
impulse characteristic H(A, n) . Consequently, if the 


input signal ig in the form of Bq.(11), the output signal 

is given by Eq.(14); this can be approximately represented 

by Bq.-(16). The mathematical expectancy of the output 

signal is expressed by Eq.(18) or, if the parameters underyo 
Cara4/7 a egular variation, the expectancy is in the form of Eq.(20). 
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The correlation function for the output signal is des- 
eribed by Eq.(31). If the parameters of the system vary in 
a regular manner, the correlation function is given by’ Bq.(32). 
Formulae (18) and (31) can be used to analyse the response 
of a pulse system with variable parameters When the input 
Signal is in the form of a stationary, random, discrete 
process, . (ls oo the output expectancy is given by 
Eq-(35) and the correlation function by Eq.(36). If the 
variation of the parameters of the system is also in the 
form of a stationary process, the expectancy and the 
correlation function are given by Eqs.(37) and (38), 
respectively. For a pulse system with constant parameters, 
the correlation function is given by Eq.(39). The average 
value of the correlation function of a non-stationary, 
discrete process at the outpvt of a pulse system with 
variable parameters can be found from Eq.(43). If the 
parameters of the system undergo a regular variation (in 
particular, periodic wriation) and the input signal is a 
stationary, random process, the average value of the cor- 
card5/7 relation function is expressed by Eq.(47). The above 
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formulae can be employed to analyse the performance of a 
pulse-frequency modulation receiver, when the input signal 
consists of pulses and noise. The receiver consists of 
a linear amplifier having a gain Ky » & demodulator with’ 


a time constant T anda geting circuit. It is assumed 
that the repetition frequency of the pulses is expressed 
by at aay so that the frequency characteristic is given 
by Eq.(50) (Ref 2), where h., a and are expressed by 
Bq.(51) and I, and I, aré the modified Bessel functions. 


On the basis of Eq.(20), the mathematical expectancy of 

the output signal is expressed by Eq.(52), while on the 

basis of q.(32), the correlation function is given by 
Hq.(54), where functions f and 9” are defined by Eqs.(55). 
The dispersion of the output signal is defined by #q.(56) and 
a a value of the correlation function ig given by 
Eq.(58). 
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There ere 2 figures and 6 Soviet references, 4 of which 
relate. to papers published by the author. 
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Partakovakiy, C. P., Sergiyenko, Yu. M. 108-1-6/10 


——— 


The Effect of a Series of Impulses Modulated by a Random 
Process on an Inert Pulse Detector (Vozdeystviye 
posledovatel'nosti impul'sov, modulirovannykh sluchaynyn 
protsessom, na inertsionnyy impul'anyy detektor) 


Radiotekhnika , 1958, Vol. 13, Nr 1, pp- 62-68 (USSR) 


It is shown that with sufficiently wide assumptions the 
pulse detector is equivalent to a linear pulse circuit 

and therefore can be characterized by a transmission 
function. The formulae obtained for this function permit to 
determine the reaction of the detector to a random regular 
series of pulses for which the demanded restrictions are 
satisfied by means of the equations deduced here, (8) and 
(9) (or (10) and (11)) the values of the detector output 
voltage 0, (t) can be determined at the moment of the 
formation or the ending reps. of pulses. As the found points 
of the initial ending resp. of pulses. As the found points of 
the initial curve are connected with the time constant T 
(during pulses) and T (between pulses) by the exponentia 


dD a 
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a Series of Inmpulses Modulated by a Random 108-1-6/10 
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curve sections the curve U,(t) can easily be found. The 
transmission function of the pulse detector makes it 

possible to find also the statistical characteristics of the 
random process at the output according to given statistical 
characterstics of the process at the detector input.- Then 
the pulse detector is investigated under the influence of a 
series of pulses modulated by a steady random process. The 
formula (22) for the spectral density F(x) is deducedy This 
spectral density of the random process at the output of the 
pulse detector is equal to the product of: 1.- The density of 


the discreet steady random process at the input.- 
2.- The square of the modulus of the detector frequency 


characteristics and 3.- The energy spectrum of the "pulse" of 
the single amplitude, the duration T (sequence period) 

and one form limited by two exponential sections. From this 
follows that the spectral density of a discreet random process 
coincides with an energy spectrum of a sequence of 6-functions 
(of practically very short pulses) which are modulated accordre 
to the corresponding law. Finally the apectral density of the 
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The Effect of a Series of Impulses Modulated by a Random 108-1-6/10 
Process on an Inert Pulse Detector 


process at the pulse detector output is investigated with 

a simple form of the process correlation function at the 
input. The formula (29) obtained here can physically easily 
be understood when the equivalence of the pulse detector 
with the pulse circuit with a linear part in form of an inert 
member is taken into account. 

° There are 7 figures, and 5 references, 5 of which are Slavic. 
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Morosanov; I-- Ss. 

Development of the Theory and the Application of Discreet 
Automatic Systems (Razvitiye teorii 4 primeneniy diskretnykh 
avtomaticheskikh sistem) 


Vestnik Akademii nauk gssp,. 1959). Nr 1, pp 136-139 (USSR) 


The conference dealing with this problem took place in Moscow 
from September 22 to 26, 1958 ‘and was opened by Ye Ae Trapez~ 
nikov, chairman of the Natsional’nyy komitet SSSR po avtomati- ° 
cheskomu upravleniyu (National ,Committee of the USSR for 
Automatid Control). In‘the Plenary Meeting Yas “e Tsypkin re= 
portad on discreet automatic: systens and their development:  — 
prospectse The work of the conference was undertaken by 5 
sections, Reports were held by: ps ~ 

y and Ve Pe Perov re orted on new investi-~ 


“gation results in the oase of pulse systems with variable paras= 


neterse , : 

Fan Ch'ung-wui dealt in his report with his guccessful pro- 
cedures of analysis of pulse systems with several elements. 
Pe Me Kilin spoke about the problem of an inorease of the 
perturbation stability of the systems. 
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hee 


Yao Ze Tsypkin investigated the possibilities of pulse systens.. 
,AeAe Krasovskiy. investigated’one of the .possible ways of 
constructing ‘an automatic: control. system with a discreet cor- 
recting devioe. 

Ee Ae Krogius.analysed pulse systems. © ° 

Ie Ve Pyshkin investigated the conditions of eigen oscillutions 
(avtokolebaniye) -in a-system with.wide range pulse modulation. 
Yue Vs Dolgolenko reported on:the.method of determining para~ 
meters of a boundary..eyele for.an extreme systen, . 

Ve: Ve-Kazakevieh dealt with the. resukts of approximation . 
calaulation methods of*extrveme.systemss  . 

Ae Aa- “Fal! dbaun investigated the“influénce of verturba tiene, 

Ae. Ge Butkovskiy and S» Me Domanitakdiy ireported . on..the con- 


_ atruetion: of optinun: ‘control systens for’ clients with retar- 


dation4 He EOE os tae Ng i. 

Oeste. Na@zhafova investigated “mathéds" ‘ofS detarbining the 
maximumn:’ "wapid, effect of control systems. ~ 

Oe-- Ge Varshavakiy spoke about ‘the construction of an witonatia 
machine for objects with retardation which permits the best 


possible control systems, 
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M. Ae Gavrilov analyzed: modern. telemechanical @quipment from 
the viewpoint: of the sorcalled "finite automatic machinea" 
(consisting of systems of a finite number of elements). | 

P.’P. Parkhomenko reported on the effect and constriction 
of a special logical machine for the analysis of relay orders. 
YueYae Bazilevekiy investigated doourate "finite automatio 
machines" which in the case of an unvariable. structure furnish 
arbitrary’ {tems of several axgumente,” - 

Go. Ke Berends ‘and.A. A.’Tal! reported on a pneumatio system 

of elements of. "finite automatic machines" with the logical 
elements described as-"not", "ard", sor! by. means of which 
further "logical fufictions can ‘be’ put“irito practices . 

The ‘Participants {n thie ‘odnference’ cénaidered the technical 
working out ‘of thé papers. presented: fo them inaufficient. In the 
last seséion- the. heads of ‘the committees summarized the results 
obtafned dt the conferenée and briefly.mentioned the important 
tasks’ in ‘further developing ‘the theory and thé ‘application of 
discreét automatic. systems. | : 
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: PCEPOSE: These transac 


as ab.® Pareneters i 65 
The theory cf palse systems vith variable paransters Ane ludest t) finding 
the reaction of the variable pulse system to regalar input stteclt is both 
transiert ani ateady conditions; 2) investigating the etabllity <f the sya- 
tem ciess under ecostderation; 3) analysis of steticnary and roe” acy 
renin Precenene in these syatene. An an exazple, the author exazines the 
problem <f computing the correlation function of the process cecurzizg at 
$e sur pat of a pulse rater range finder. Thare are 12 references: 11 Soviet 
(including 2 transtatieos). and ? Exclish. 
Ribs te iLenizgrad). Certain Problens of Analys Systh ¢ 
Syateas With Variable Parameters Changing by Jura We ge ™ to 


Teoriya i prizenmniye aiskretay’ 


FRASE 3 BOOK EXPLOITATION sores? 
distretnykb avtomaticheakikh sister, 


‘ch avtonaticheshikh sisten; truay yonferenteii 
(Theory amt Applicatica of Disotete Automatic Systens; Tranenctices of the 
Conferemss)  Moecew, AN SSSR, 1960, $72 p. 5,000 coptes printed. 


. Batsional'nyy kenited SSSR pe attoaati- 


e@heckomo upravieatyu. Institut avicmatiki & telemekhanixt. 


Technical Sciences, Tu.¥. Dotrolenke, 

Doctor of Tecknical Sciences, Yok. Lotelnikov, Candidate of Tectaical Sciences, 

4.Ya. Lerser, Doctor of Technical Sciences, 1.3. Morosanc® (Setentific Secretary), 

6.3. Pospelor, Doctor of Technical Sctences, AA. Fel'dteum, Decter ef Techaical 
Selences, A.V. Knraaoy, Candidate of Technical Sciesces, acd Ya.3. Tsypein, 

Doctor of Teckaisal Sciences; Resp. Ed.t Ya.Z. Taypkin, bostor of tectniosl 

Seilences; Ed. of Pudlishiag Bouse: XL. Podgoyetakiy; tech. fi: S.G. Markovich. 3 


eions are intended for the araders of the cosference end ‘ 
ether spectalista in satozatic euntrol. a t 


end techzigues cf discrete autosatic «yatens and to phenning for Sature develop 
ment. The papers dincuszed at the conference have Seen divided t=20 fear groupe. 
In the first grcup ontinisetion evitening circuits are discussed as well as ™ 
af relay cottcol syateus, tm particular plant leg 
realisel optimal processes us Se qiick tesponae, The sacend grazp cf fapers 16 
devoted % the analyato and synthesis of pulse systnaa with varied? 

of pulse systena with ayers) pulse -ccopuaaats, to 
ptenchara in nonlinaar palae apitera. and to the as 
galze ays'ens. Prablens of sirulatics piles apstess 
palae cegaistors hare iso tea insinded, The taird qritp cf Meters ta 
aigttal epstems. Protless of nsiog alements of digttel tesraique and dhpntal 
ecxputers Lor the eutenaticn of various fields of engineering, t.a+, Pouce apgse 
peerteg, ataing, redio tommuniention, matallurgy, otce, are discussed, Prodleas 
ef aralogedigital comverssco end vice versa as well as pradiens of developing 
spectalites fanationa converters have teen incliudst 19 this grap. Tha fourth 
precy of papers tnslutes theoretical eleassts and certain practical applications 
aixzlest types of self-aljusting s7ateas, cptinalisiog ceacrol syateas, 

9 deselopal as relay, pilose ant digitel devices. Bere a> aleao fount 


ce Qascribing various methols of investigattag steady s¢y eoetitions in 

eptinalising syateas, results ef studylag the effects of tanies 2 

process of act cmatic scanning, and exanples of existing optizal 

eysteas. Scae of tha sure interesting comunicationa end obearvations made dur- 

tng the diszasalon of the various conference papers have als? Seen included in 

the Transactions. Personalities and references accompany wost of the papers. 2 
Uk. PULSt SYSTEMS 


_ toscow}. Eleaente of the Theory of Linear Pulse Systens 


The discrete changs cf variable pareneters is described yy 

Y plecauise - con- 
stant Cuncticns. The author discusses thase functions ant veenlopa eothods 
ef enalyring thea. He concludes that dimsrete systens of eutcmutic regula- 
bora sti ene exiensire ponent fea for Laproving the accuracy of re- 
galation curing strong interferences than do 4 ters. 
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S/109/61/006/004/005/025 
13,2200 E140/E163 
AUTHOR: Tartakovskiy, G.P. 
ee Se Me 
TITLE; Frequency-modulated range finder in the presence of 


noise and reflected signal fluctuations 


PERIODICAL: Radiotekhnika i elektronika, Vol.6, No.4, 1961, 
Pp. 536-544 


TEXT: The author considers the operation of a frequency- 
modulated range finder in the presence of noise and fluctuations 
of the reflected signal, i.e, operation under real conditions. 
After an involved analysis, he finds that under the usually 
pertaining relations among the parameters, the errors of such 
Systems are very small. At the same time, where needed, further 
improvements over existing systems may be obtained by including 
variable narrow-band filters in the System, with the center 
frequency variable according to the distance being measured, 
Acknowledgements are expressed to V.G. Repin for valuable remarks 
in connection with the work, B.P, Levin and V.I. Bunimovich are 
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i |PITLE: Wear of machine components 48 4 random quantity 
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iA SOURCE: Vestnik mashinostroyeniya, no- 2, 1966, 3-8 
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TOPIC TAGS: random process, reliability engineering, statistic analysis, engine 
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The following empirical equation is proposed for component sal ag a func- 
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\ABSTRACT: 


oad 
. 
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tion of time under normal operating conditions: | 
4 ; t=Al h+é 
4 y +60 


ere t is the operating period for the component in hours, ‘kilometers or other units, 
, 18 the durability facjor expressed in the same units, h is the displacement of the 
‘Near curve from the nominal line with a reverse sign, and 6 and 59 are the current and 
nitial deviations of the dimensions of the component from nominal. Normal wear con~ 
ditions are described by this equation when the coefficient A has 4 positive value 
(figure 1), while a negative value for this coefficient corresponds to preak-in con- 
ditions (figure 2). Curves are given as well as modifications of the basic equation | 
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describing the variations in the distribution of devia- 
tions in the dimensions of the component after opera- 
tion for a given time under four sets of conditions: 

1. wear during the break-in period where a change in 
clearance between components has no effect on the rate 
of wear; 2. wear during the break-in period where there 
is an optimum clearance corresponding to minimum wear; 
3. wear under normal operation with an extermely brief 
break-in period; 4. wear in the case where there is a 
transition from the second type of break-in period to 
normal wear, so that one part of the initial distribu- 
tion lies below the asymptote of the curve for normal 
wear, while the other part lies above this limit. 
Necessary conditions for reliable statistical results 
are discussed. A method is proposed for statistical 
analysis of measurements. Examples are given showing 
application of the proposed equations and method of analysis to aircraft and tractor © 
engines. Orig. art. has: 6 figures, 20 formulas. 
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TITLE: A nethod for rolling seamless thin-walled pipese Clase 7, Woe 162060 
SOURCE: Byule isobre 4 tovare snakov, nO. 9, 1964, 12 


TOPIC TAGS: pipe rolling, seemless pipe, thin-walled pipe, rolling mill, pipe 
rolling mill, metal rolling : 


ABSTRACT: This author's certifioato dntroduces a method for rolling seauless thine 
wallod pipes by the intensive rolling (buroishing) methode In order to increase the 
mill productivity and reduce the thickness of the pipe walle (for exanple e wall 
thickness of 1e5 ma end nore at a dimater to wall thickoese ratio of 12230), the 
burnishing (intensive rolling) is osrried out on a conical mandrel in a rolling mill 
with three rollerse ‘The working rollers of the mill are made in the forn of tro. 
oonese a5 . fc ‘ : “ 
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TITLE: Pipe rolling mill. Class 7, No. 183693 {announced ty the Elektrontal' Heavy 
‘Machine Buiiding Plant (Elektrostal'skiy zavod tyazhelogo mashinostroyentya) J 


SOURCZ: ‘Izobret prom obraz tov zn, no. 14, 1966, 9 
TOPIC TAGS: pipe, rolling mill 


4ABSTRACT: This Author's Certificate introduces; 1. A pipe rolling mill consisting of 
‘la housing with. drive and input and output equipment. The housing is equipped with 
pilger mill rolier and automatic mill roller arcsenmblies. 2. A modification of this de~- 
vice for producing tubes by the pilger method. , The unit has a feed mechanism, a 
echanism for controlling mandrel cooling and transfer, and a lifting trough on the 
‘input side. The output side of the mill is equippea with 6 lift table. 3. A modifi- 
§ |cation of tais unit for automatic pipe rolling using’ master rollers on the input side 
jof the mill ‘to replace the hoisting trough. The unit also has a fixeG trough, while 

a single assembly consisting of wiring, crosspiece and brake-centering unit is mounted 
ion the ke sala side of the aill.- 
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ABSTRACT: ‘The vibration. packing of a two-component systen of sphericel powders has 
‘ ‘been investigated. Experimental data on the effect of the frequency and amplitude 

' 9f vibration on the rate of packing and the attained density are presented. The 
optimal operating conditions are determined. It is also shown that the maximum 
density of the two-component system depends both on the ratio of the quantities of 
fractions employed and on the ratio of the dimensions of their particles. Orig. 
art. has: 4 figures and 1 table. [Based on authors! abstract. } (NT) 
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diagram of the test device is shown, Test measurements are plotted to portray the 
variation of powder bri 


may be destroyed, Vibrational 
consolidation inoreases with higher static pressures, however, the intensity (rate) 
of densification decreases with increasing statio préssure. The results show that it 
may be feasible to use electromagnetic vibratora for ‘industrial production of the 
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ABSTRACT: The effect of vibration on the rate and degree of densi-~ 
fication of loose spherical a tceae has been investigated. Twe 
fractions of spherical copper/powders with a particle size of 

-0.5 + 0.4 or ~-0.16 + 0.1 Ee isesely poured into a vertical container, 
were subjected to axial vibrations for up to 180 sec at a frequency 
of up to 150 eps and an amplitude of up to 49 u. The maximum rate of 
densification of either fraction was observed in the first 5—-10 sec; 
it then decreased with time and no further densification occurred 
‘after 180 sec. The densification rate in the initial period was 
higher at higher vibration frequencies. The highest density in the 
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| 0,16 + 0,1 mm fraction, %- (the initial loose-powder density 
| was 4.6--47 gic”), h vibrations at 4 frequency of 
| 100 cps and an amplitude of 5 te Each investigated powder fraction 3 - 
attains the most intense compaction in its own specific band of ‘ 
optimal amplitudes and frequencies. At a constant vibration anpli- 
d the density {ucrease with in- 


tude, both the densification rate an 
creasing frequency and reach a maximum at optimal anplitudes whose 
magnitude decreases with increasing frequency. For the -0.16 + O.i1 mam 
fraction at a‘ vibration frequency of 50 cps, the optimum anplitude 
range was 10-30 pe Vibrations at higher thaa optinua anplitudes 
Under identical vibration parameters the density 
in the 


wder was higher than that of fine powder. Also, 
range of optimal amplitudes the time required to obtain a given 
density decreased with increasing (within definite Limits) frequency. 
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COVERAGE: The collection contains reports delivered at the Kiyev Scientific and 
echnical Conference by workers of machine and instrument plants, design 
organizations, and scientific research and educational institutes. The 
Conference was sponsored by the Kiyevslmye oblastnoye pravleniye Nauchno- 
tekhnicheskogo obshchestva mshbinostroitel 'noy promyshlennosti (Kiyev Oblast 
Administration of the Scientific and Technical Society of the Machine-Building 
Industry) and by the Ukrainskoye respublikanskoye pravlentye Nauchno- 
tekhnicheskogo obshchesva priborostroitel 'noy promyshlennosti (Ukrainian 
Republican Administration of the Scientific and Technical Seciety of the In- 
strument™Making Industry). The purpose of the Conference was to discuss the 
achievements and practical experience (especially at the Gor'kiy Automobile 
Plant, the VEF Plant, and Leningrad factories) in the automation of stamping 
production, The Conference also served to acquaint a wide number of machine 
and instrument builders with the present state of automation in these fields 
and with the prospects for its further development. Papers dealing with ex- 
perience in the design and operation of automatic devices, presses, and auto- 
matic production lines used in stamping production were discussed, No 
personalities are mentioned. References accompany most of the articles, 
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TITLE: Vibration press: lass 58, No. 178268 | 
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ABSTRACT: This Author Certificate presents a vibration press equipped with a 
table to which the vibration transducing instrument is fastened. To obtain the 
required number of vibration per l-mn working stroke of the slide bar and a given 
vibration amplitude, the connection to the vibration transducer table is designed 
jn the shape of a crankshaft and crank-ratchet mechanisn, The latter are 
’ connected to each other by means of an eccentric washer which is adjusted by a a 
variable eccentric, insuring the required amplitude of vibration. To enable the | 
press to work with a nonvibrating table, the latter is equipped with a fixed So 
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Primenenie ie plastin v kachestve amortizatora. (Yestn, Hash., 1950, 
no. 11, p. 16 


Refers to Novo-Kramatorskii Stalin machine-building plant. 
Use of plate piles as shock absorbers (In rolling mill arresting devices.) 
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S0: Manufacturing and Mechanical Engineering in the Soviet Union, Library of 
Congress, 1953. 
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Ref Zhur - Fizika, No 1, 1957, Ho 1856 


Tartakovskiy, L.B., Pokras, A.M. 


On the Theory of a Periscopic Antenna Syptem 


Radiotekhn. i elektronika, 1956, 1, No 2, 186-196 


The efficiency of periscopic antennas ae studied for the case of unequal 
diameters and for shott distances between the mirrors of the radiator and 

of the re-radiator, when the ‘wave reflected from the re-radiator (flat mir- 
ror) is not plane. The calculations were made for the axially-symmetrical 
problem in the Kirchhoff scalar approximation, using the aperyture methcd. 

The radiator and re-radiator are replaced in the calculation by round aper- 
tures, as is custotarily done (Ref. Zhur. Fiz. 1954, 1890). The wave in the 
aperture corresponding to the radiator is assumed to be plane with an axially- 
symmetrical drop-off im the amplitude toward the edge of the aperture, using 
the law 1 -X(r/1)®, where r is the running radius and 1 the radius of the 
aperture. The expression for the field at infinity is written in terms of a 
Lommel function (in the form of series of Bessel functions). ‘The phage of the 
integrand of the approximation is approximated by a quadratic expression, 

the coefficients of which are not the Taylor-series coefficients; as in earl- 
fer calculations, but which are selected to obtain a best mean-square approx- 
ee in the interval (0,1). The variable parameters in the numerical 
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calculations are the ratios of the diameters of the radiator and re-radiator ; 
the coefficient characteriz gne decrease in the amplitude, and the di- 
mensionless parameter m = 27fa°/Ad, where a is the radius of the re-radi- 
ator aperture and (3 the coefficient in front of the quadratic term in the 
texpression for the phase of the integrand. The maximm efficiency of a 
periscopic system, calculated as the ratio of the square of the field in- - 
tensity of the entire system to the square of the field intensity of the rac 
diator is obtained when 1< 1, i-e., when the mirror of the re-radiator is 
greater than the mirror. of the radiator; this ratio, other conditions being 
equal, is greater for diminishing distributions at amall values of m (large 
distances a). It is-noted that the intrqduction of an other than Taylor ex- 
pansion for the phase of the integrand (ts 1) affects little the value of 
the efficiency, but makes it possible to use the equation for murh larger 
values of a/d, i.e., for cases when the distance between the radiator and the 
re-radiator is merely 2-3 times greater than the diameter of the mirrors. 


S30 WARY EONS REs PENA RS ee AEE ISTE E RPIE 
bigmesainerxePa ——— SSRIS SPRSE EER ERE SA ERE SE ST OES 


iE 


IA-RDP86-00513R001755020010-0" 


BT erpKeVsR Is, Le 
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TITLE: Radiation of the Hortz Dipole Situated at the Bdge of an 
Ideally-conducting Wedge Izlucheniye dipolya gertsa na 
kromke ideal'no provodyashchego klina 


_ PERIODICAL: Radiotekhnika i Elektronika, 1958 Vol III, nr 5, 
pp 592 - 602 (USSR) 


ABSTRACT: It was shown earlier (Ref.1) that the electrodynamic 
field of a system can be expressed by means of Eqs.(3), in 
which the function f should satisfy an electrostatic differe- 
ntial equation expressed by Formula (2). ‘This method is 
applied to the evaluation of the field produced by a wedge 
formed of two ideally-conducting semi-planes (see Fig. )- 
The larger angle between the planes is ® and it is assumed 
that the axis 2% cadncides with the edge of the system. if 
an electrostatic charge 4 is situated at a point My 
having cylindrical co-ordinates 2, © 0,8 = { ond 9, = 8/2 
the electrostatic field potential can be expressed by Bq. (4), 
where B = 11/6... For small 4, the igtegral of Eq.(4) can be 
written as Eq-(5)-. if the product 4 is maintained constant 


eesaayen equal to Pp, when (—~O, the potential can be expressed 
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conducting Wedge 


by Eq-(7)- If the cylindrical co-ordinates are changed into 
spherical co-ordinates, Equ.(7) can be expressed as Eq.(3), 
so that the function f is given by Bq.(9). In the solution 
of the dynamic problen, 4t is assumed that the Hertz dipole 
has a moment as expressed by Eq.(12), in which I, is the 


_. current amplitude and | is the length of tre dipole. The 
amplitude of the field components BE (ck) of Kas. 3) is given 
by Eq. (10) or, in terms of the dynamic moment, it can be 
expressed by EBq.(13). If expressions given py Eqs.(9) anc 
(13) are substituted into Eaqs.(3), the electric field compon- 
ents are given by: 
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where k = 120rwé, - The magnetic field components are 


expressed by Eqs.(15). For 6 = etl, the wedge ok aaa 
into a semi-plane. Eqs.(14) and (15) were emp oy fe cas 
analyse this case graphically and the results are 
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Figs. 2 and 3. The semi~circles of Fig. 2 represent the 
curves of constant phase for various values of 9 , while the 
thick line curves represent the constant current amplitude 
distribution. Similar curves are shown in Fig.3, but these 
are plotted for small values of kx - The results for a 
right-angle wedge (B = 2/3) are shown jn Figs. 4 and 5. The 
phase and current lines for a wedge having 6 = wW2 are given 
in Fig.6, while the vertical radiation patterns for various 
values of o are shown in Fig.7. The power radiated by the 
dipole can be determined from Bq.(26). It is shown that the 
solution of this equation is given by: 


2 
p= re 8+) cL)? ony. 
p(B + 1/2)P (28) 


From the above, it is found that the radiation resistance of 
the system is expressed py Eq.(29). Fig- 8 shows the 
radiation resistance in ohms as a function of 6 for two 


values of Fe 
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TITIE: Phe Synthesis of a Linear Radiator and its Analogue in 

; the Problem of Wide-band Matching (Sintez lineynogo 
izluchatelya i ego analogii v zadache shirokopolosnogo 
soglasovaniya) 


PERIODICAL: Radiotekhnika i Blektronika, 1958, Vol 3, Nr 12, 
pp 1463 - 1474 (USSR) 


ABSTRACT: The known theory (Refs 1-4) deals with the directivity of a 
linear radiator which is in the fo z of a set of similarly 

polarised monochromatic sources of? ectromagnetic field; 
the sources are either continuously or discretely distri- 
buted over a region such that the deviations of all the 
points from the axis of the system are small in compariso+ 
with the wavelength (see Figure 1). The theory shows that 
a linear radiator is characterised by a scalar function 

I(z) which describes the distribution of the phase and 
amplitude of the currents or the fields. The field of the 
radiator for r> UL can be deacribed by one of the 
following formulae: 
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E Q 
¥, (mM) ~ ig eee etme ¥,(sin0)6, (1) 
r 


a ee cos’ ® cosy - > 
#. (M) ~ oe a ge" imr F (sin 8) ae (2) 
where m= 2t/, &, is the amplitude, A is the 


wavelength in free space; Ty 6, ~ are 8 hericat 
co-ordinates of the point of cbservation (Figure 2)3 


Eh is the field of the sources which have parallel 
polarisation and 5 is the field of the sources which 
are perpendicularly polarised with respect to axis OZ ; 
6, and & 5 are unit vectors (Figure 2). Bqs (1) and (2) 


contain an analytical function: 
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F(a) = \ g(t)e*?¥at (3) 


where u=sin®, a =H , L is the lengths of 


the radiator, dj(t) is normalised function obtained by 


chenging the argument of I(z) by using Eq (4). It is 
interesting to note that the reflection coefficient of a 
non-uniform transmission line (a feeder) can also be 
expressed by @ similar apalytical function; this is given 


py: 
V Ce) = -ite n(t)e2**at (5) 
OQ 


where t = Ane », A= ny 2 » x isa linear co-ordinate, 
” i 


L is the length of 
yard3/5  (BPigure 3); A, is 


the non-uniform section of the line 
the wavelength in the line at a 
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frequency f, . From the above, it is seen that the 


problem of a_ linear radiator and that of a non-uniform 

line are analogous. The problem of a linear radiator is 
dealt with in some detail. It is shown that the so-called 
super-directive distribution of sources can be derived, but 
this cannot be realised in practice. The synthesis can be 
carried out approximately by using the so-called iterative 
method which permits the expansion of the given directivity 
function into two components: 1) a function which can be 
realised by sources situated within prescribed limits and 
2) a function which can be realised by employing radiation 
sources situated along a straight line outside the radiator. 
It is shown that in two practically important cases, the 
iterative method does not require complex calculations. 

In the first case, the maximum of the modulus of the deriv- 
ative of the complex directivity pattern, which is given 

by an analytical expression, does not exceed the ratio of the 
length of the radiator to the wavelength. In the second 


case, the first approximation of the method gives a very 
Card4/5 
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inaccurate solution. This proble 
problem of wide-band matching of the loads which have a 
large phase component of the reflection coefficient. Here, 
it is shown that it is comparatively simple to estimate 

the maximum possible approximation and the realisability 
of the radiator. There are 8 figures and 19 references, 

15 of which are Soviet and 4 English; 
references are translated from English. 
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AUTHOR:: Tartakovskiy, L.B. SOV/109-4-6~2/27 


TITLE: SidesIobe Radiation of an Ideal Paraboloid Having a 
Circular Aperture (Bokovoye izlucheniye edearinogs 
paraboloida s kruglym raskryvom) 


PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 6, 
pp 920 - 929 (USSR) 


ABSTRACT: An ideally conducting, infinitely thin paraboloid of 
revolution is considered. A Spherical system of co- 
ordinates, having its origin in the focus of the 
paraboloid is introduced. The axis 0Z (Figure 1) 
coincides with the axis of revolution. The co-ordinates of 
the point of observation are denoted by R, © and 9 , 
while the co-ordinates of the integration point on the 
mirror are R‘', @! and gp? . The equation of the para- 
boloid is given by: 

2F 
R? s 


(1) 


1 - cos@ 


where F is the focal distance. The normal vector and 
Cardi/4 the surface element of the paraboloid can be determined 
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from Eqs (2), where the index 0 denotes unit vectors. 

On the basis of the aperture method of analysis, the field 
in the mirror can be determined from Eq (4). Consequently, 
the directional pattern of the miror is given by Eqs (5), 
where k = 2tt/A . The current at the surface of the 
paraboloid is given by Eq’ (6). By integrating Eq (6), it 
is possible to find the vector-potential and its trans- 
verse components which coincide with the transverse 
components of the electric field in the far zone. Thege 
are given by Eqs (7). By comparing Eqs (5) and (7), it is 
seen that the field calculated by the second method 
differs from the field evaluated by the aperture method. 
In particular, the difference in the second method lies in 
the non-linearity of the phase function. The aperture 
method is applicable at small angles of the observation 
point and the condition of applicability is defined by 

Eq (10), where ny i8 contained between O and 1 and 
depends on the geometry of the mirror: Bip denotes the 


Card2/4 minimum angle inside the boundaries of the mirror. When 
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the mirror is axially symmetrical. its directional 

pattern can be expressed by Eq (11), where function 

£(t) is known. Eq (7) can, therefore, be written as 

Eqs (12) and (13) where a = svD/h is the known parameter 
of the aperture method. If only the scalar directional 
pattern is of interest, the field can beprepresented by 

Eq (14). If the function f(t) = (l - +t y7 , the structure 
of the side-lobe radiation can be investigated by employing 
Eq (14). This leads to Eqs (16). These can approximately 
be represented by Eqs (17). Eqs (16) and (17) become 
identical for B=l1- The formulae were used to plot a 
number of directional patterns for a mirror having an 
aperture of 101 . The results are shown in Figures 2, 3 
and 4. The results obtained by the aperture method are 
illustrated by the ‘dashed! curves, while those evaluated 
on the basis of the second method are represented by the 
solid curves. From the analysis it is concluded that the 
second method of calculating the directional pattern of 
parabolic antennae permits the evaluation of the nearest 
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Aperture 
side-lobe, a$% well as the level and the phase of the 
far and reverse lobes. Further, by introducing suitable 
diffraction corrections, this method can be employed to 


reduce the calculation errors. 
There are 5 figures, 2 tables and 9 references, 1 of 


which is English and 8 Soviet; one of the Soviet references 
is translated from English. 
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AUTHORS: Tartakovskiy, L.B., and Tandit, VL. 


a TINT 
TITLE: Current Distribution on the Reflector of a. Reflector 


Antennas 
PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 9, Nr 6, 
pp 918-925 (USSR) : 


ABSTRAGT: The purpose of the present article is to study the error 
/6t the current method of calculating reflector antennae 

and to estimate the possibilities of making it more 
exact. The current on the reflector surface is assumed 
to be a function of the coordinates of the reflector 
point projections of the focal plane. The approximation ra 
adopted in the current method involves three errors? 
the field established by the exciter is substituted by 
its asymptotic representation neglecting the near field 
of the exciter} interaction of the currents in different 
parts. of the surface is: neglected; the interaction of 
currents flowing over the shadow side of the surface and 

Card the perturbation currents of the reflector edge on the 

1/2 illuminated side are neglected. These approximations 
are: usually justified py the large value of the parameter 
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F/x. The effect of the exciter near field is first 
Studied, Its. effect increases with increase of 
dimensions or exciter directivity. The effect of 
reflector curvature is then analysed by a method of 
Successive approximations, It is found that this effect 
is negligible in comparison with the contribution of the 
exciter near field. Its effect reduces. to the appearance 
of a constant phase shift in the current distribution. LX 
The edge effect is then analysed. With zero excitation 
of the reflector contour it is necessary to take into 
account the currents induced on the reflector contour by 
the excited near field. The exciter near field is 
directly expressed through its directional pattern but 
has a different distribution at the reflector. The ratio 
of current induced by this field to that established by 
the radiation field of the exciter is equal in order of 

Card magnitude to the ratio of exciter and reflector diameters. 

2/2 The effective zone of action of the edge effect is of the 
order of a tenth wavelength. 
There are 5 Soviet references, 
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AUTHORS 3 Tandit, V.L. and Tartakovskiy, L.B. 
TITLE: Radiation of a Reflector Antenna in the Shadow Zone 


2! 
PERIODICAL: Radiotekhnika 41 elektronika, 1960. Vol.5, No.9, 
pp. 1398-1406 


TEXT: The article is based on the current method of 
calculating reflector antenna radiations. The reflector is 
assumed to be ideally conducting and infinitely thin, with a 
low-directivity radiator. The radiator dimensions are assumed 
comparable with the wavelength and small in comparison with the 
reflector dimensions. The analysis takes into account diffraction 
correction for the radiator near field, curvature of the reflector 
and edge effect, discussed in Ref.3. The radiation of the 
reflector antenna in the shadow zone is determined by the 

screening effect of the finite metal reflector and depends iittle 
on the directivity of the antenna. It is defined 1) by the field 
of the radiator and the character of the radiating points on the 
reflector boundary; 2) by the distance from the stationary point 
of the reflector to the radiating point on the boundary and 

3) by the presence of the edge effect at the sharp edge of the 
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reflector. When the reflector boundary is intensely 

irradiated, the shadow zone field, calculated without considering 
diffraction current, can be made more exact by taking into account 
the edge effect. Regardless of the distribution of radiation 
from the primary radiator, at the reflector the back radiation can 
be changed only by several decibels in one direction or the other. 
The shape of the reflector boundary has an effect independent of 
the distribution of radiation at the reflector. The variation 
of the phase along the boundary can only decrease the observed 
field in the shadow zone by not more than half an order of 
magnitude, If the primary field at the reflector boundary is 
decreased to zero, it will only decrease the field in the shadow 
zone by an order of magnitude, and the near field of the primary 
radiator becomes decisive. This prevents further reduction of 
the shadow field by establishment of a zero of radiation from the 
primary radiator in the direction of the reflector boundary. 

There are 4 figures and 7 references?! 6 Soviet and 1 English. 
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TITIE: An Analysis of the Propagation of Radio Waves Over an 
Electromagnetic Earth by the Method of Geometric Optics 
(Analiz rasprostraneniya radiovoln nad elektromagnitnoy 
pochvoy metodom geometricheskoy optiki) 


PERIODICAL: Elektrosvyaz', 1958, Nr 7, pp 11 - 18 (USSR) 


ABSTRACT: By an ‘electromagnetic earth' is meant one in which both 
the permeability and permittivity are other than unity. 
It is shown that, other conditions being equal, for an 
increase in permeability the field from a source of 
normally~polarised waves is increased while the field from 
a scurce of tangentially-polarised waves is reduced. 
‘ Ferrite is cited as a suitable electromagnetic material 
and it is suggested that it could be usefully employed in 
waveguide systems. Dipole sources are assumed and the 
results are presented in a series of graphs. Figure 1 is 
a plot of reflection coefficient while Figures 2 and 3 are, 
in effect, polar diagrams. Pigures 4, 5 and 6 show how 
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the field varies as the polarisation changes from horizontal 
to vertical. There are 6 figures. 
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1. Deystvitel'nyy chlen Hauchno-tekhnichsskogo obshchestva radio- 
tekhniki 1 elektrosvyazi imeni AS. Popova. 
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e for a Field Formed by 4 Dipole With 


Random Orientation Which is Located Over a Flat and Homogeneous 
Earth (Obshehiye rasohetnyye foruly polya, sozdannogo proizvol' no 
oriyentirovannym dipolem, raspolozhennym nad ploskoy odnorodnoy 


zemléy) 


Radiotekhnika, 1958, Vol 13, Nr 4+ pp 36-14. (USSR) 
The question as to the propagation of radio waves radiated fram 
a dipole located in a certain height h sbove the flat homogeneous 
earth (h > O - raised dipole) or on its surface (h = 0 - lowered 
dipole) was investigated by a number of authors and at present 
there exists quite a number of formulae for the calculation of 
special cases. Complete systems of general calculation formlae 
derived by the author for the voltages of electric and magnetic 
fields in the air, which are fomned py dipoles of various kinds 
under the conditions mentioned, ars given in tivir final form. 
On the basis of these formulae it is possibls by means of inte- 


gration to go over to formzlae that correspond to the vibrators 


Sh ACERS ADA RAYS GT EAE IO RSTO Ta cnn RETRY 


837 


: ERA EDIT EORES Sa aCe 
ee SUN SEACRDEBG-0051 .001755020010-0" 


General Calculation Formulae for a Field Formed >y 408-13-4~5/12 
a Dipole With Random Orientation Which is Located 
Over a Flat and Homogeneous Earth 


SUBMITTED: 


AVAILABLE: 


Card 2/2 


of finite length. Here the formlae for the fields of Jowered 
electric dipoles are given. The formulae obtained agree with the 
known speoial formulae. Vertical and horizontal dipoles are in- 
vestigated. Investigation of djerived (21) - (23) and other 
formilsae shows that in the case of complex relative magnetic 
permeability Cy A‘ the character of the decrease of the 


normally polarized field may change within the same limits as in 
the case of parallel polarization. It follows herefrom that in 
the case of propagation over & domain with iron-ore occurrence 
on the surface, it might be of advantage to apply normal polar- 
4zation, i.e. to use & noma horizontal dipole or a herizontal 
frame. There are 6 references, 5 of which are Soviet. 
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Condition of applicability and relative error of Sommerfeld's 
forma with refraction index close to unity. Radiotekhnika 
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1. Deystvitel'nyy chlen Nauchno-tekhnicheskogo obshchestva 
radiotekhniki 1 elektrosvyazi imeni A.S.Popova. Submitted 
August 7, 1963. 
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